The goal of the ANAWIKI project is to experiment with Web collaboration and human computation to create largescale linguistically annotated corpora. We will present ongoing work and initial results of Phrase Detectives, a game designed to collect judgments about anaphoric annotations.
INTRODUCTION
The goal of the ANAWIKI project 1 is to experiment with Web collaboration as a solution to the problem of creating large-scale linguistically annotated corpora, both by developing Web-based annotation tools through which members of the scientific community can participate in corpus creation and through the use of game-like interfaces.
The motivation for this is the observation that a group of individuals can contribute to a collective solution, which has a better performance and is more robust than an individual's solution as demonstrated in simulations of collective behaviours in self-organizing systems [4] .
Wikipedia is perhaps the best example of collaborative resource creation, but it is not an isolated case. The gaming approach to data collection, termed games with a purpose, has received increased attention since the success of the ESP game [10] . The concept has now also been adopted by the Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. Semantic Web community in an attempt to collect largescale ontological knowledge [8] .
We will present ongoing work on Phrase Detectives 2 , a game designed to collect judgments about anaphoric annotations. We will also report results which include a substantial corpus of annotations already collected.
THE PHRASE DETECTIVES GAME
Phrase Detectives is a game offering a simple interface for non-expert users to learn how to annotate text and to make annotation decisions [1] . The goal of the game is to identify relationships between words and phrases in a short text. An example of a task would be to highlight an anaphorantecedent relation between the markables (sections of text) 'This parrot' and 'He' in 'This parrot is no more! He has ceased to be!' Markables are identified in the text by automatic pre-processing. There are two ways to annotate within the game: by selecting a markable that corefers to another one (Annotation Mode); or by validating a decision previously submitted by another player (Validation Mode).
Annotation Mode (see Figure 1) is the simplest way of collecting judgments. The player has to locate the closest antecedent markable of an anaphor markable, i.e. an earlier mention of the object. By moving the cursor over the text, markables are revealed in a bordered box. To select it the player clicks on the bordered box and the markable becomes highlighted. They can repeat this process if there is more than one antecedent markable (e.g. for plural anaphors such as 'they'). They submit the annotation by clicking the Done! button. The player can also indicate that the highlighted markable has not been mentioned before (i.e. it is not anaphoric), that it is non-referring (for example, 'it' in 'Yeah, well it's not easy to pad these Python files out to 150 lines, you know.') or that it is the property of another markable (for example, 'a lumberjack' being a property of 'I' in 'I wanted to be a lumberjack!').
In Validation Mode the player is presented with an annotation from a previous player. The anaphor markable is shown with the antecedent markable(s) that the previous player chose. The player has to decide if he agrees with this annotation. If not he is shown the Annotation Mode to enter a new annotation. The Validation Mode not only sorts ambiguous, incorrect and/or malicious decisions but also provides a social training mechanism [5] .
THE SCORING SYSTEM
In the game groups of players work on the same task over a period of time as this is likely to lead to a collectively intelligent decision [9] . An initial group of players are asked to annotate a markable. For each decision the player receives a 'decision' point. If all the players agree with each other then they are all awarded an additonal 'agreement' point and the markable is considered complete.
However it is likely that the first group of players will not agree with each other (62% of markables are given more than one relationship). In this case each unique relationship for the markable is validated by another group of players. The validating players receive an 'agreement' point for every player from the first group they agree with (either by agreeing or disagreeing). The players they agree with also receive an 'agreement' point.
INCENTIVISING HIGH-QUALITY DATA
The game is designed to use 3 types of incentive structure: personal, social and financial [2] . The primary goal is to motivate the players to provide high quality answers, rather than large quantities of answers.
The psychological impact of incentive structures, especially financial ones, can create a conflict of motivation in players (i.e. how much time they should spend on their decisions). They may decide to focus on ways to maximise rewards rather than provide high quality answers. The game's scoring system and incentive structures are designed to reduce this to a minimum. We have identified four aspects that need to be addressed to control annotation quality: ensuring users understand the task; attention slips; malicious behaviour; and genuine ambiguity of data [5] .
RESULTS
The beta version of Phrase Detectives went on-line in May 2008, with the first live release in December 2008. Over 1 million words of text have been added to the live game.
In the first 5 months of live release the game collected over 300,000 annotations and validations of anaphoric relations from 900 players. To put this in perspective, the GNOME corpus, produced by traditional methods, included around 3,000 annotations of anaphoric relations [7] whereas OntoNotes 3 3.0, with 1 million words, contains around 140,000 annotations.
CONCLUSIONS & FUTURE WORK
Initial analysis of agreement between expert opinion and the top game answer indicate that Phrase Detectives has been successful in collecting large amounts of high-quality data. This needs to be further investigated by more indepth measures (such as Cohen's κ [3] ) which will be part of the future work.
Ultimately, the usefulness of the annotated data will need to be shown by, for example, successfully training anaphora resolution algorithms that perform better than existing systems.
